Chromosome 11 allelotypes reflect a mechanism of chemical carcinogenesis in heterozygous p53-deficient mice.
Mice heterozygous for a null p53 allele were administered three well-characterized carcinogens to learn more about mechanisms of carcinogenesis and to evaluate the p53-deficient mouse as a tool for identifying potential human carcinogens. Benzene-induced sarcomas, p-cresidine-induced bladder carcinomas and phenolphthalein-induced thymic lymphomas were allelotyped at the Trp53 locus and chromosome 11 simple sequence length polymorphic (SSLP) loci. Loss of Trp53 and loss of one copy of chromosome 11 occurred in each of 10 lymphomas examined and each of the eight sarcomas examined. Loss of Trp53 and loss of heterozygosity (LOH) at SSLP loci were sporadic in the bladder carcinomas. However, LOH was detected at two or more SSLP loci in six of the eight bladder tumors examined. Loss of one complete copy of chromosome 11 was implicated in three of the bladder tumors where LOH occurred at seven or more widely dispersed SSLP loci. Loss of one copy of chromosome 11 likely occurred through a p53-mediated selection process since Trp53 is located on mouse chromosome 11 and only one copy harbored a functional gene. The data suggest that loss occurred through a mechanism common among the three tumor types. Allelotype patterns of the maternal chromosome 11 were inconsistent with those expected from a nullizygous C57BL/6-Trp53 (N4) x inbred C57BL/6 cross which was reported for production of the mice under investigation. However, comparison with individual control tissues still allowed deduction of maternal chromosome loss. If the breeding protocols were carried out as described, the unexpected allelotype patterns observed in histologically normal tissues might be due to mitotic homologous recombination during embryogenesis.